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(54) BRUSHLESS DC MOTOR AND ITS ROTARY DRIVE METHOD 
(57)Abstract: 

PURPOSE: To reduce the vibration and noise of a coil 
and a stator yoke by providing a means for preventing 
vibration and noise caused by the switching of coil 
current. 

CONSTITUTION: A brushless DC motor is constituted 
by combining a rotor 2 and a stator 10 and the rotor 2 
consists of a rotor yoke 3, a back yoke 4, and a 
permanent magnet 5. The stator 10 consists of an upper 
first stator yoke X, a coil part, a bearing 18 for supporting 
a lower second stator yoke Y and a shaft 6 so that they 
rotate freely. A coil part 12 consists of resin bobbin 14 
with flanges at both terminals and a coil winding 15 
wound around it. The coil part 12 is subjected to vacuum 
press^fiU^ x 

thermosetting resin in vacuum and further is subjected to heat treatment for curing resin, 
then is incorporated into the stator 10. As a result, the coil winding 15 and the bobbin 14 
completely sealed, thus suppressing the electromagnetic vibration of the coil winding 
generated owing to the high-speed switching of coil current. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] Especially this invention relates to the brushless-DC-motor structure and its 
rotation drive technique of the radial gap type which attained the formation of high-speed rotation, 
efficient-izing accompanied by it, the reduction in vibration, and low ambient noise-ization about a 
brushless DC motor. 
[0002] 

[Prior art] In this kind of conventional brushless DC motor As are indicated by Provisional Publication 
No. 61-214759 and it is indicated by the thing for which the point which cannot be started is canceled or 
Japanese Patent Application No. 4-215158, Japanese Patent Application No. 4-348865, and PCT/JP 
93/01015 It aims at reducing rotation nonuniformity at the same time it cancels the point which cannot 
be started, and the concrete policy for the formation of high-speed rotation, efficient-izing accompanied 
by it, the reduction in vibration, and the reduction in an ambient noise was not indicated. 
[0003] 

[Object of the Invention] if the **** orientation of a coil current is switched at high speed, in order to 
act on the conductor in which RF electron [ each ] alternation electromagnetic force is received, and the 
sum of the force forms a coil in this kind of conventional brushless DC motor — a coil — 
electromagnetism ~ it vibrates and an ambient noise is generated Furthermore, vibration of a coil travels 
to a sheet metal-like stator yoke, and it has the trouble where vibration and an ambient noise are 
amplified. 

[0004] Moreover, if the magnet for FG by which N pole and the south pole were ****ed by turns rotates 
at high speed, an eddy current will occur in the motor substrate which consisted of a conductive 
material, a brake force will work, and high-speed rotation will be barred. In order to obtain a desired 
rotational frequency, it becomes the cause which will need switch on the power for an eddy current loss 
further, and lowers a motor efficiency. 

[0005] Furthermore, in the conventional brushless DC motor, in order to cancel the point which cannot 
be started, the coil current was switched near [ positive ] the peak of cogging torque (torque according 
[ on the status that it does not excite and ] to suction of a magnet and a stator yoke). In the case of a 
switch of a coil current, as turning effort, the current committed effectively will decrease and the upper 
limit of a speed will be suppressed so that the standup and falling of a current take time under the 
influence of an inductance, therefore rotation becomes high-speed. Therefore, in order to rotate a motor 
at high speed, a coil current is switched a little early, namely, it is necessary to give the angle of lead. 
However, if the angle of lead is given in this kind of brushless DC motor, in the excitation status which 
passed the current in the coil, negative occurrence torque (sum of the excitation torque and cogging 
torque which are the torque generated at the time of ****, and are generated by the coil current) may 
arise, and the trouble where the point which cannot be started occurs as a result will arise. 
[0006] this invention sets it as the 1 st purpose to offer the motor structure of reducing vibration of the 
coil by the high-speed switch of a coil current when carrying out high-speed rotation of this kind of 
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brushless DC motor and a stator yoke, and an ambient noise. Moreover, when this kind of brushless DC 
motor carries out high-speed rotation of this invention, it sets it as the 2nd purpose to offer the motor 
structure which reduces the eddy current loss generated in a motor substrate, and raises a motor 
efficiency. Furthermore, this invention sets it as the 3rd purpose to offer the rotation drive technique of 
the motor for carrying out high-speed rotation of this kind of brushless DC motor. 
[0007] 

[The means for solving a technical problem] In the brushless DC motor of the claim 1 which starts this 
invention in order to attain the above-mentioned purpose The permanent magnet rotator of the shape of 
the shape of a cylinder which multi-electrode-arrival-* *ed in pitches [ south pole / N pole, ] by turns at 
the circumferencial direction, and a segment, While make one pair of stator yokes meet, it is constituted, 
each stator yoke bends a soft-magnetism metal plate and **** of the moiety of the number of poles of 
the aforementioned permanent magnet rotator is formed In the brushless DC motor possessing the stator 
which comes to combine these ****s, and the coil of the shape of a tube for being put between a stator 
yoke and exciting the aforementioned stator, it is characterized by establishing the vibration resulting 
from a switch of a coil current, and the prevention means of an ambient noise. Moreover, as for the 
brushless DC motor of this invention, the aforementioned vibration and the prevention means of an 
ambient noise are characterized by performing conductors fixing processing of a coil. Moreover, as for 
the brushless DC motor of this invention, the aforementioned vibration and the prevention means of an 
ambient noise are characterized by performing one fixing processing with one pair of stator yokes, and a 
coil. Moreover, as for the brushless DC motor of this invention, the aforementioned vibration and the 
prevention means of an ambient noise are characterized by giving both conductors fixing processing of 
the aforementioned coil, one pair of stator yokes, and the coil of one fixing processing. Moreover, the 
brushless DC motor of this invention is characterized by conductors fixing processing of the 
aforementioned coil being impregnation fixing processing. Moreover, the brushless DC motor of this 
invention is characterized by conductors fixing processing of the aforementioned coil being self welding 
processing of a conductor. Moreover, it is characterized by being fixing processing according [ one 
fixing processing with the one aforementioned pair of stator yokes and a coil ] to thermosetting resin in 
the brushless DC motor of this invention. Moreover, the brushless DC motor of this invention is 
characterized by for conductors fixing processing of the aforementioned coil being impregnation fixing 
processing, and one fixing processing with the one aforementioned pair of stator yokes and a coil being 
fixing processing by ,theriiipsetting resin. Moreover, the brushless DC motor of this invention is 
characterized by for conductors fixing processing of the aforementioned coil being self welding 
processing of a conductor, and one fixing processing with the one aforementioned pair of stator yokes 
and a coil being fixing processing by thermosetting resin. 

[0008] Moreover, it sets to the brushless DC motor of the .claim- 10 concerning this invention. The 
permanent magnet rotator of the shape of the shape of a cylinder which multi-electrode-arrival-* *ed in 
pitches [ south pole / N pole, ] by turns at the circumferencial direction, and a segment, It is what FG 
magnet which rotates in one with the aforementioned permanent magnet rotator, and one pair of stator 
yokes are made to meet, and is constituted. While each stator yoke bends a soft-magnetism metal plate 
and **** of the moiety of the number of poles of the aforementioned permanent magnet rotator is 
formed The stator which comes to combine these ****s, and the coil of the shape of a tube for being put 
between a stator yoke and exciting the aforementioned stator, In the brushless DC motor possessing the 
printed circuit board in which the pattern for FG was formed, and the motor substrate by which the 
aforementioned printed circuit board, a coil, and a stator yoke fix, and the aforementioned permanent 
magnet rotator is supported free [ rotation ] When a permanent magnet rotator and the magnet for FG 
rotate, it is characterized by establishing a means to reduce the eddy current loss generated in the 
aforementioned motor substrate. Moreover, a means by which the brushless DC motor of this invention 
reduces the aforementioned eddy current is characterized by preparing an electric insulating layer 
between the aforementioned motor substrate and the aforementioned printed circuit board. Moreover, 
the brushless DC motor of this invention is characterized by the aforementioned electric insulating layer 
being an air space. 
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[0009] Furthermore, it sets to the rotation drive technique of the brushless DC motor of the claim 13 
concerning this invention. The permanent magnet rotator of the shape of the shape of a cylinder which 
multi-electrode-arrival-* *ed in pitches [ south pole / N pole, ] by turns at the circumferencial direction, 
and a segment, While make one pair of stator yokes meet, it is constituted, each stator yoke bends a soft- 
magnetism metal plate and **** of the moiety of the number of poles of the aforementioned permanent 
magnet rotator is formed The stator which comes to combine these ****s, and the coil of the shape of a 
tube for being put between a stator yoke and exciting the aforementioned stator, While ****** 0 f a 
couple is set up by two ****sXx and Yy which it******s and the two aforementioned stator yokes X 
and Y adjoin among **** Xx and Yy and respectively Pole face-width a of aforementioned **** Xx, 
and pole face-width b of aforementioned **** Yy Inequality width of face and nothing, And each pole 
face widths Xx and Yy, **** pitch c which connects the midpoint of ... one by one, d, c, d, and **** 
pitch c and **** pitch d of ... An irregular pitch and nothing, furthermore, while pole face-width a of 
**** Xx of the side which consists in the hand of cut of the aforementioned permanent magnet rotator 
among ****s Xx and Yy of ****** of each above is formed more greatly than pole face- width b of 
**** Yy of another side In the brushless DC motor which formed smaller than **** pitch d to 
aforementioned one [ **** Yy of aforementioned another side to]****Xx**** pitch c to **** Yy of 
aforementioned another side from aforementioned one **** Xx The occurrence torque which can be set 
by the point switching [ coil current ] from the static position of the rotator in the status that it does not 
excite with a positive value And it is characterized by the task which positive occurrence torque does by 
the point switching [ coil current ] from the static position of a rotator being larger than the task which 
the negative occurrence torque generated after a coil current switch does. 
[0010] 

[Operation] the electromagnetism which originates in a switch of a coil current in the brushless DC 
motor of the claim 1 concerning this invention - since it has the prevention means of vibration and an 
ambient noise, even if it switches a coil current at high speed, vibration and an ambient noise cannot 
occur, but a motor can be rotated at high speed And when vibration and the ambient noise of a conductor 
which mainly constitute a coil pose a problem with the frequency of a coil current switch, or the natural- 
vibration frequency of a coil and a stator yoke, vibration and an ambient noise can be prevented by 
performing conductors fixing processing. Moreover, when vibration and the ambient noise which mainly 
mainly traveled to the stator yoke pose a problem, vibration and an ambient noise can be prevented by 
performing one fixing processing with a stator yoke and a coil. Furthermore, when [ both ] a conductor, 
and vibration of both sides of a stator yoke and an ambient noise pose a problem, vibration and an 
ambient noise can be prevented by performing one fixing processing with conductors fixing processing, 
a stator yoke, and a coil. By performing impregnation fixing processing as the aforementioned 
conductors fixing processing, vibration of a coil and an ambient noise can be reduced comparatively 
cheaply, without reducing the space factor of a coil. By performing self welding processing of a 
conductor as the aforementioned conductors fixing processing, vibration of a coil and an ambient noise 
can be easily reduced by the comparatively few man day. Moreover, by performing fixing processing, 
using thermosetting resin as one fixing processing of a stator yoke and a coil, a stator yoke and a coil are 
certainly fixed and vibration and the ambient noise of a comparatively wide area frequency can be 
reduced. 

[001 1] In the brushless DC motor of the claim 10 concerning this invention, by having established a 
means to reduce the eddy current loss generated in the aforementioned motor substrate resulting from 
rotation of a permanent magnet rotator and the magnet for FG, the luminous efficacy of a motor was 
raised and high-speed rotation was enabled. 

[0012] Moreover, efficient-izing and high-speed rotation of a motor were enabled as a means to reduce 
the aforementioned eddy current loss, by preparing an electric insulating layer between the 
aforementioned motor substrate and the aforementioned printed circuit board. Furthermore, efficient- 
izing and high-speed rotation of a motor are simply attained as a concrete policy of the aforementioned 
electric insulation by preparing an air space between the aforementioned motor substrate and the 
aforementioned printed circuit board, without using a complicated manipulation and an excessive 
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material, 

[0013] Since the task which the occurrence torque which can be set by the point switching [ coil 
current ] from the static position of the rotator in the status where that of it does not excite is a positive 
value, and positive occurrence torque does by the point switching [ coil current ] from the static position 
of a rotator is larger than the task which the negative occurrence torque generated after a coil current 
switch does, even if it prepares the angle of lead, in the brushless DC motor of the claim 13 concerning 
this invention, the high-speed rotation motor which can start certainly is 
[0014] 
[Example] 

(Example 1) One example of the brushless DC motor of this invention, vibration, and the reduction 
means of an ambient noise is explained using drawing. In drawing 1_ , a brushless DC motor 1 is 
constituted combining a rotator 2 and the stator 10, and the aforementioned rotator 2 is constituted by 
the shaft 6 pressed fit in the permanent magnet 5 of the shape of a cylinder by which ** arrival is carried 
out to the ring-like back yoke 4 and the back yoke 4 aforementioned inner skin by which ** arrival is 
carried out to the cup-like rotator yoke 3 and the rotator yoke 3 aforementioned inner skin, and the 
center of the aforementioned rotator yoke 3. 

[0015] The stator 10 is constituted by upper 1st stator yoke X, the coil section 12, and the bearing 18 
make free the support of the rotation of lower 2nd stator yoke Y, the sleeve 17, and the aforementioned 
shaft 6 of. 

[0016] After forming both stator yokes X and Y of the above with a soft-magnetism metal plate and 
piercing in a predetermined configuration, by ****ing ******** G f the radiation orientation right- 
angled, further, **** Xx and Yy and ... are formed, and the stator yokes X and Y **** the 
aforementioned sleeve 17 equipped with the aforementioned coil section 12, and they are prepared so 
that **** Xx and Yy and ... may be arranged by turns at a circumferencial direction. 
[0017] The aforementioned coil section 12 consists of a bobbin 14 made from a resin which has a flange 
to ends, and a coil 15 ****ed by this. Moreover, it is formed in the shape of a cylinder, intussusceptum 
17a formed in **** is prepared in both ends, and the impaction of the aforementioned sleeve 17 is 
carried out to the impaction holes 1 lb and 16b formed in the center section of each stator yokes X and 
Y. Furthermore, pin 14a is *** *ed by the flange of the both sides of a bobbin 14, the holes 11c and 16c 
which **** these pins are established in both stator yokes X and Y, respectively, and the relative 
positioning to the circumferencial direction of the stator yokes X and Y at the time of attaching these 
stator yokes X and Y and the coil section 12 is performed. 

[0018] Moreover, after inserting attaching hole 19a of the circuit board 19 in motor substrate 20 center 
section formed in convex, the motor substrate 20 and the circuit board 19 are fixed, the [ then, ] — the [ 1 
stator yoke X the coil section 12, the sleeve 17, and ] — the stator 10 constituted by 2 stator yoke Y is 
attached to the motor substrate 20 21 shows the sensor slack hall device which detects the magnetic pole 
position of a rotator. 

[0019] Here, the aforementioned coil section 12 performs vaccum pressure close processing which 
carries out pressing impregnation of the thermosetting resin in a vacuum, and after heat-treating further 
and stiffening a resin, it is included in a stator 10. thus, the electromagnetism of the coil which a coil 
current produces by switch ******s at high speed since a coil 15 and the bobbin 14 fix completely by 
hardening a resin after making a resin permeate between coils 15 and between a coil 15 and the bobbin 
14 — vibration is suppressed and a reduction of an ambient noise is attained In addition, in this example, 
although the epoxy system resin was used as thermosetting resin, as long as it is the material which is 
not restricted to this and has the adhesion effect, materials, such as a unsaturated-polyester system 
material, are sufficient. 

[0020] (Example 2) Other examples of vibration of the brushless DC motor of this invention and the 
reduction technique of an ambient noise are explained. After ****ing the self welding coil 30, using the 
self welding coil 30 as a coil 15 of the aforementioned coil section 12, it hardens by technique, such as a 
heat tracing or a self-electric heating. Drawing 3 shows the structure of the self welding coil 30 of the 
example of this invention, bakes the insulating coat 32 on a conductor 31, and has printed the weld 
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coating 33 which consists of the reactive polymer matter further. What is necessary is for there to be the 
heat-tracing hardening method and self-electric heating which apply heat from the exterior, a solvent 
method, the solvent heating method, etc., and just to use properly as the hardening technique, according 
to each status. Although the comparatively easy heat-tracing method and the self-electric heating were 
used in this example, the remarkable improvement was seen by vibration and the reduction of an 
ambient noise also in which technique. 

[0021] (Example 3) Other examples of vibration of the brushless DC motor of this invention and the 
reduction technique of an ambient noise are explained. Another means is needed, when vibration of the 
aforementioned coil section 12 travels to the stator yokes X and Y of a sheet metal configuration and 
vibration and an ambient noise are amplified, although the means indicated in the example 1 and the 
example 2 is effective when only vibration and the ambient noise of the aforementioned coil section 12 
pose a problem. Then, it considered as the configuration which carried out the mould of the stator yokes 
X and Y of the couple which ****s the aforementioned coil section 12 and the aforementioned coil 
section 12 in one by thermosetting resin 22 as a means for reducing vibration of the aforementioned coil 
section 12 and the stator yokes X and Y and an ambient noise. As concrete configuration procedure, 
after attaching the aforementioned coil section 12 and the stator yokes X and Y first, thermosetting resin 
22 is filled up with and heated in the opening between the aforementioned coil section 12 and the stator 
yokes X and Y. The remarkable effect was looked at by vibration and the reduction of an ambient noise 
by considering as such a configuration. In addition, in this example, although the epoxy system resin 
was used as thermosetting resin, as long as it is the material which is not restricted to this and has the 
adhesion effect, materials, such as a unsaturated-polyester system material, are sufficient. 
[0022] (Example 4) Other examples of vibration of the brushless DC motor of this invention and the 
reduction technique of an ambient noise are explained. As a means in case vibration of the both sides of 
a coil and a stator yoke and an ambient noise occur, both one-mould processings of conductors fixing 
processing of the aforementioned coil section 12, the aforementioned coil section 12, and the stator 
yokes X and Y were performed. After the aforementioned coil section 12 performed vaccum pressure 
close processing which carries out pressing impregnation of the thermosetting resin in a vacuum and 
included it in the stator yokes X and Y, it filled up with and heated thermosetting resin in the opening 
between the aforementioned coil section 12 and the stator yokes X and Y. thus, the electromagnetism 
according to a switch to a coil current by performing both one-mould processings of conductors fixing 
processing, the coil section, and the stator yokes X and Y of the coil section ~ vibration and an ambient 
noise are reduced by leaps and bounds In addition, in this example, although the epoxy system resin was 
used as thermosetting resin for one-mould processing of conductors fixing processing of the coil section 
and the coil section, and the stator yokes X and Y, as long as it is the material which is not restricted to 
this and has the adhesion effect, materials, such as a unsaturated-polyester system material, are 
sufficient. Moreover, as conductors fixing processing, when the aforementioned self welding coil 30 is 
used, the same effect is seen. 

[0023] (Example 5) The brushless DC motor of this invention and the example of the eddy-current-loss 
reduction means of a motor substrate are explained using drawing. 

[0024] In drawing 5 , a brushless DC motor 40 is constituted combining a rotator 2 and the stator 10, 
and the rotator 2 is constituted by the shaft 6 pressed fit in the FG magnet 7 by which ** arrival is 
carried out to the cylinder-like permanent magnet 5 and rotator yoke 3 periphery side by which ** 
arrival is carried out to back yoke 4 and back yoke 4 inner skin by which ** arrival is carried out to cup- 
like yoke [ rotator ] 3 and rotator yoke 3 inner skin, and the center of the rotator yoke 3. 
[0025] The stator 10 is constituted by upper 1st stator yoke X, the coil section 12, and the bearing 18 
make free the support of the rotation of lower 2nd stator yoke Y, the sleeve 17, and the shaft 6 of. 
[0026] After forming both stator yokes X and Y with a soft-magnetism metal plate and piercing in a 
predetermined configuration, by ****ing ******** G f the radiation orientation right-angled, further, 
**** xx and Yy and ... are formed, and the stator yokes X and Y **** the sleeve 17 equipped with the 
coil section 12, and they are prepared so that **** Xx and Yy and ... may be arranged by turns at a 
circumferencial direction. 
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[0027] The coil section 12 consists of a bobbin 14 made from a resin which has a flange to ends, and a 
coil 15 ****ed by this. Moreover, it is formed in the shape of a cylinder, intussusceptum 17a formed in 
**** is prepared in both ends, and the impaction of the above-mentioned sleeve 17 is carried out to the 
impaction holes 1 lb and 16b formed in the center section of each stator yokes X and Y. Furthermore, 
pin 14a is ****ed by the flange of the both sides of a bobbin 14, the holes 1 lc and 16c which **** these 
pins are established in both stator yokes X and Y, respectively, and the relative positioning to the 
circumferencial direction of the stator yokes X and Y at the time of attaching these stator yokes X and Y 
and the coil section 12 is performed. 

[0028] With the spacer 24 installed near **** 23 of motor substrate 20 center section, and the motor 
substrate 20 periphery section, as the circuit board 19 forms an air space 25 between the motor 
substrates 20, arrangement fixation is carried out. Moreover, the FG pattern 26 for roll controls is 
formed in the position which counters the FG magnet 7 on the circuit board 19. the [ then, ] — the [ 1 
stator yoke X the coil section 12, the sleeve 17, and ] - the stator 10 constituted by 2 stator yoke Y is 
attached to the motor substrate 20 21 shows the sensor slack hall device which detects the magnetic pole 
position of a rotator 2. 

[0029] Thus, in case a distance suitable between the motor substrates 20 which consist of conductive 
materials, such as the FG magnet 7, iron, and aluminum, by forming an air space 25 between the circuit 
boards 19 in which the motor substrate 20 and the FG pattern 26 were formed will be established and the 
FG magnet 7 rotates with a rotator 2 at high speed, the eddy current generated in the motor substrate 20 
decreases, and, as a result, a motor efficiency improves. 

[0030] (Example 6) The drive technique of the brushless DC motor of this invention is explained using 
drawing. The basic structure of the brushless DC motor of this invention is the same as that of what is 
shown in drawing 5 and drawin g 6 , and a brushless DC motor 40 is constituted combining a rotator 2 
and the stator 10. a rotator 2 The FG magnet 7 by which ** arrival is carried out to the cylinder-like 
permanent magnet 5 and rotator yoke 3 periphery side by which ** arrival is carried out to back yoke 4 
and back yoke 4 inner skin by which ** arrival is carried out to cup-like yoke [ rotator ] 3 and rotator 
yoke 3 inner skin, It is constituted by the shaft 6 pressed fit in the center of the rotator yoke 3. 
[0031] The stator 10 is constituted by upper 1st stator yoke X, the coil section 12, and the bearing 18 
make free the support of the rotation of lower 2nd stator yoke Y, the sleeve 17, and the shaft 6 of. 
[0032] After forming both stator yokes X and Y with a soft-magnetism metal plate and piercing in a 
predetermined configuration, by ****ing ******** 0 f the radiation orientation right-angled, further, 
**** Xx and Yy and ... are formed, and the stator yokes X and Y **** the sleeve 17 equipped with the 
coil section 12, and they are prepared so that **** Xx and Yy and ... may be arranged by turns at a 
circumferencial direction. 

[0033] The coil section 12 consists of a bobbin 14 made from a resin which has a flange to ends, and a 
coil 15 ****ed by this. Moreover, it is formed in the shape of a cylinder, intussusceptum 17a formed in 
**** is prepared in both ends, and the impaction of the above-mentioned sleeve 17 is carried out to the 
impaction holes 1 lb and 16b formed in the center section of each stator yokes X and Y. Furthermore, 
pin 14a is ****ed by the flange of the both sides of a bobbin 14, the holes 1 lc and 16c which **** these 
pins are established in both stator yokes X and Y, respectively, and the relative positioning to the 
circumferencial direction of the stator yokes X and Y at the time of attaching these stator yokes X and Y 
and the coil section 12 is performed. 

[0034] With the spacer 24 installed near **** 23 of motor substrate 20 center section, and the motor 
substrate 20 periphery section, as the circuit board 19 forms an air space 25 between the motor 
substrates 20, arrangement fixation is carried out. Moreover, the FG pattern 26 for roll controls is 
formed in the position which counters the FG magnet 7 on the circuit board 19. the [ then, ] - the [ 1 
stator yoke X the coil section 12, the sleeve 17, and ] - the stator 10 constituted by 2 stator yoke Y is 
attached to the motor substrate 20 21 shows the sensor slack hall device which detects the magnetic pole 
position of a rotator 2. 

[0035] As shown in drawing 7 , pole face- width a of aforementioned **** Xx, and pole face-width b of 
aforementioned **** Yy Furthermore, nothing [ inequality width of face and nothing ], And each **** 
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Xx and Yy, **** pitch c which connects the midpoint of ... one by one, d, c, d, and **** pitch c and 
**** pitch d of ... An irregular pitch and nothing, furthermore, pole face- width a of **** Xx of the side 
which consists in the hand of cut 51 of the aforementioned permanent magnet rotator among ****sXx 
and Yy of ****** of each above It forms more greatly than pole face-width b of **** Yy of another 
side, and **** pitch c to **** Yy of aforementioned another side is formed from aforementioned one 
**** xx smaller than **** pitch d to aforementioned one [ **** Yy of aforementioned another side to ] 
#### Xx 

[0036] In drawing 8 and drawing 9 , the solid line shows the cogging torque of the brushless DC motor 
of this invention. The stable position of the rotator [ in the status that it does not excite, in O in drawing ] 
2, and x are the points switching [ coil current ]. As shown in drawi ng 8 , in order not to generate the 
point, i.e., the dead point, in which self-activation is impossible, as a dotted line shows, in this kind of 
motor, a coil current is usually switched near the positive peak of cogging torque (x shows). However, in 
in the case of a switch of a coil current, as turning effort, the current committed effectively will decrease 
and the upper limit of a speed will be suppressed so that the standup and falling of a current take time 
under the influence of the inductance of a coil, therefore rotation becomes high-speed. Therefore, in 
order to rotate this kind of brushless DC motor at high speed, a coil current is switched a little early, 
namely, it is necessary to give the angle of lead. However, there is a trouble where negative torque may 
occur in the excitation status if the angle of lead is given, and the point which cannot be started occurs as 
a result. As this invention shows to drawing 9 , the occurrence torque which can be set by the point 
switching [ coil current ] from the static position of the rotator shown by O with then, a positive value 
And the task Wl (positive occurrence torque field shown with the oblique line in drawing) which 
positive torque does by the point switching [ coil current ] from the static position of a rotator The 
switching point of a coil current was set up so that it might become larger than the task W2 (negative 
occurrence torque field shown with the oblique line in drawing) which the negative torque generated 
after a coil current switch does. Thus, as a result of setting up the angle of lead under some conditions, 
negative torque acquired the rotation drive technique of the motor which can be self-started certainly 
from the rotator static position, although it generated. Moreover, since the angle of lead was prepared, 
high-speed rotation was also attained. 
[0037] 

[Effect of the invention] since this invention is constituted as explained above - the following - written 
****__ an effect [ like ] is done so 

[0038] the electromagnetism resulting from a switch of a coil current - since it has the prevention 

means of vibration and an ambient noise, even if it switches a coil current at high speed, vibration and 

an ambient noise cannot occur, but a motor can be rotated at high speed 

[0039] And by having established a means to reduce the eddy current loss generated in the 

aforementioned motor substrate resulting from rotation of a permanent magnet rotator and the magnet 

for FG, the luminous efficacy of a motor was raised and high-speed rotation was enabled. 

[0040] And since the conditions self- started certainly were found out even if it attached the angle of 

lead, a motor can be rotated more at high speed. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[An easy explanation of a drawing] 

[ Drawing 1 ] Drawing of longitudinal section showing one example of the brushless DC motor of this 
invention. 

[ Dr aw i n g 2 ] The decomposition perspective diagram showing one example of the brushless DC motor 
of this invention. 

[ Drawing 3 ] The cross section of a self welding coil showing one example of the reduction means of 
vibration of this invention and vibration. 

[ Drawing 4 ] Drawing of longitudinal section of the coil section which shows one example of the 
reduction means of vibration of this invention and vibration. 

[ D raw ing 5 ] Drawing of longitudinal section showing one example of the brushless DC motor of this 
invention. 

[ Dr a w ing 6 ] The decomposition perspective diagram showing one example of the brushless DC motor 
of this invention. 

[ D raw ing 7 ] The plan showing the stator yoke and permanent magnet of a brushless DC motor of this 
invention. 

[ Drawing 8 ] Drawing showing a torque curve. 
[ Drawing 9 ] Drawing showing a torque curve. 
[An explanation of a sign] 
1 , 40 Brushless DC motor 

2 Rotator 

3 Rotator Yoke 

4 Back Yoke 

5 Permanent Magnet 

6 Shaft 

7 FG Magnet 
10 Stator 

12 Coil Section 

14 Bobbin 

15 Coil 

17 Sleeve 

1 8 Bearing 

19 Circuit Board 

20 Motor Substrate 

21 Hall Device 

22 Thermosetting Resin 

23 Motor Substrate**** 

24 Spacer 

25 Air Space 
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26 FG Pattern 

30 Self Welding Coil 

31 Conductor 

32 Insulating Layer 

33 Weld Coating 



[Translation done,] 



http://www4ipdljpo.go.jp/cgi-biii/tran_webcgLejje 5/23/02 



(19) 0#H* 


m& (jp) (12) M 4^ l^F 


& $g (A) (ll)WFtHB»W»*» 






ftBsp8- 191561 






(43)&iBB 8 ^(1996) 7^230 


(51) IntCL 6 




F I &#^®0T 


HO 2K 


29/14 






1/12 A 






3/34 D 






5/24 Z 






29/00 Z 








*£MA >I#B«*13 OL 9 H> 


(21)tUM»f 


f &S£i¥7-994 


(7DBIBA 000002369 








C229tfMB 


¥^7^(1995) 1£9 H 


XttlRlr WKBflftB 2 T a 4 S 1 
























(74)^ a #:s± wi*) 



(54) mwv>&m y7^\s7>nc*-#&&r&r(!>mtaBMf%iis 



(57) 

tWi 9A£ J: 3 KKSLfco 




(2) 



1 

mmm^mmi 

frlE*A«5IIIC^^SS^^^a#^ffM^^ b b 

^w&b^m^mimm&yyyisxvct-?* 



10 



>f;K?)aE#:iaia*JPIi: l^Xf-^3^t3-f^ 
[ fi^if 5 ] tut En -f WfWBIffl*^^ . *«HI 

mmmrcfo h^b %mmb -t&mc® 2 mmcoy? i^v 

mm^h*), ill iraaiw^xr-^H-^fc^^^ 
z-b^w^bthm^mAtm^y^v^Dc^- 

Tfo&zb%wm^&m^m4tm<n7'7i/uxDc 

b. 



^l¥8- 19 15 6 1 

2 

tbcoF]t§VtcO'Zij}Ub, 

Mmy° ] jyhMMb3j)]/bx^-i?~i--?fm^ 
*u M^&m^mm^m^mz^zti&^-p 

MMb, Zm&Lfzyyi/UXDC^-Plz&^X, 

[is^imi 1 1 mitimmmm-&^m&, ms* 
-^mmbmmrv y hmMb^mzmmmmsMb 
mz^b^mmb^^$mmi oies$w^^p^dc 

imsm 1 2 ] «rE«sw«^^ssOT'ca5> sit 

ismm^b , 

tfXDWmk^jfrb, Soffit U MIE2jSc?)XT--^ 

Y^tl^YlWtXx. Yy, ■ • -<7)d^ 

kfctfc:, IJiESftXx^SSriHatfriBffiSYy^S 

■ ■ ■ ^m^mm^m^^y f-c, d. c cu 

• • -«ftt:>fctlfe7fdh^b 0 7ft 
35£> Wia#^^S«-ffl<^ff*Xx. YycoH 
MfE7mMIlIK^IiI^^fc#t-SiJ^@«x x^O 

Sftfga^ N W«Yy*fIb i 0 < B 

#Yy^g#t°^^c^, IrrlEffl^SllfYy^^lrf 
IE— *^ffi#XxA.cogftey^dJ; 0fc^§<^L 

^rs i^x d c ^ - ^ c?mwmi?m» 

[0 00 1] 

mt. \mmit*m^tzyi>T)V^v?$4y°(ny^ 

i/vxDc ^-^mmmf^comwmiimzmth 0 



(3) 

3 

[0 0 02] 

fc^tii nmme i-2i47 5 9Cie»§*uo^ 

J: 5 (£ s saft^rie&^&SRH-t* £ fc . ifcJMWFF 
4-2 15158. #11^4-34 88 6 5, PCT/ 
JP93/0 1 0 1 5tlE«S#iTV^J:at. SSPF 

jtpofc. 10 
[0003] 

C^J^M^U^^^^^S] ^P»7'7y 

ffltoiffiffi£<nxT'~f 3 - ^ te*> o » fc a** 1 * 

[0004] ttz, Nmtsm^^M^mm^tirzFG 
m??* v hiffissxw&frh fc s mmmmxM^ 20 

&JSCHfc%-&» 

[0 0 0 5] fla^O^^WDC^tiS 

? (MmMtmi<zm^TM^tx^-??-?<7)mnz 

y *<aiWtm Wfcfe±# 0 fc AfeTtf 0 fci^H ^ 30 

DC^-^&V^Tji^&^t&fc. zj^MzWiM: 

)V9 fc s^y^ fccofcl) j^t&itfSBtta** 0 . 
^<^93SmPmW^mmSEth fc v ^ RBBritt^ t 40 

[0 0 0 6] -Wtmt. u^iW^y^DC^-^ 

HBEEII6"f & fc S te^-^*«fc»4:t*SiR«SEJR*ffi 
fc£S&2coBWfcL/C^£* S&fc. #2fe*J!ti. 



#if8-19 156 1 

4 

[0007] 

fc, l^^-^3^&^fflS*TfllJS2iiSt>^ 

fcfc4>^. zti^mm^&^^x^^mmft, 

H#Of»±*g*»ftfc^fc*iRFafc"fS- ^ 

n^;^^#p a 1ll^JI^IffiL^-fcS:#Sfc 

*^^7^^vxdc^-^^. mis® 

»aWR^coB6±#a**. 1 ft<nxf"-9 B-?bzjj 

)Vh<r)-wmmm^mhfz^titmwit^h > &tz. 

l»ik#»#<. WiE3>f ;i^3WHH^WBlfc l#<?)Xf 
-?3-7 bzij )Vb (7>H^S^^m(OWJj %1jfcVfzZL 

0, fio, KrlBl*fcox^r-^3-^fc3-f ;kfc^— #; 

is^fi^mwbttfifig^j; h m*9mrct> &zk*& 

BK«!a* 5 !!Bffi^tt»fltKi: 4H«MfIT* S £ fc 

afc-rs, 

[0008] 4fc s *^0H^«^lf*Tll 0^77^1^ 

xDc^^tfc^tit nis^rra^stNffifcsa 

c07lcA«5EIf^fc, IKE^iKSEie^fc-ftcW^llI 

^mcomm^M-ti fc fc 1 - ti^co@#srffl^ 
tm%^mm^htz^mmmzi^ )Vb . fgs^ 



5 

[0 0 0 9] 3 fete. *«HJCffi6fflf*3I13^5^ 

y yz.^T-m&mm$.$:mMtz> tth^z, iotas*- 

X x cOffiSfg a t KilSffiftY y ^fittfM b fc £ ^« k 

iW8^S*tf*yf-c s d s c s d. • • •cOffifttTyf- 

* ^ffi#ffl^S# X x . Y y CO d hm&K&M&M^ 

ffi*YytfOftfirKb j;H^<?FMt^^H^s W 
IB— *^ffi#X x36^ffifBfi6**^ffi#Y y ^Sftt° >y 
c £ . mrlBffi#^a*Y y j&»&1^E— #<7>ffi#X x a. 
<7)«th 0 v f - d J: *) fc/hS < JFM Lfc :/ 5 ^ l/X D C ^ 

[00 10] 

jaSSft^s >f )VRU^-$ 3 - ? oHfflBSriaiftSti- 



4) flif8-191561 

6 

k^4)Vk flsBKJ&SS: k & fcmtz k 

firs-ass ci t%<ttmm%imzuj jwrnmRimg 

10 9 k 3 >f /K?5-#:B»«W 1 1 T ffflMfctttif 18* ffl V vt 
[0011] *«^fcffi*HI*3Sl O^^WDC 

h ^me^eH-r s tit B^e - * ianst* 

[0012] afc. frsawawsffisw-i^ai; t 

lesii^istts.r^^io, ^-^^aj&^tfc satin 

fit "TIEfc Ufc- 3 hfci^Q&mmn&WJjTlRk 

lx, mz^-?mMkmizr ] jybMMkcomzm% 

i z. k % < mmz± - ? c^mmmt t mmmm^m t 

[0013] -^mm^hm-mn 1 3W7^dc 
^-^t*5^Ti4. mmimiz&ii&m^cowAiiL 

[0014] 

(HWJl ) *^0H^7"^^L-XDC^:-^h«fja^ 

S 0 lai^^^T. 7 7yl/^DC^ 1 
40 Uf"? 1 0 SiB^-&*)-frT««3tL. ffirEEPR 1 ? 2 

mmttz%m%ti& u ^ 3-9 4 ^miB^y 

[0 0 15] X"r~? 1 0(4, ±ti^lXf— ^3- 
50 [0016] mm'XftAT'-- ^3-^X. Y{4ttStt 



7 

[0017] fnen^;NBi 2t±. wsfc^^yx** 

i:3&^fe=S:S. lulE^U-y 1 7ii. RMt^ffM 

fufctKAftllb. 16bfctKA3*iTV^. 

1 4^5K#^77y^tttey 1 4 ajJp^KS 
*U ttlt>cW>$:t%<&'t$>ftl 1 c. 16cW^ 
Xf-^^X, Yfcr^^ftlWtfcftTfcOs <Iil 

*isk, ^f^3^x, Y^pjja*r&itt3(tsffl^ 

[0 0 18] HIKfflgl 9c7)BX#^l 9aL 

^S«2O£0f#««tl 9 telffl£§;ft& 18 1 

xr-^s-^x, a^n^i 2. xy-7'1 7. atx 
^e-^ffiS2 0 fcffl^ftltfeftS . 2 1 {4EIft7^)«fi 
[0 0 19] iit, K@E3-f;P»l 2J4. 

ztlzX 9^Hi 5 fc #t"y l 4 ^^Bm-f & 

[0 0 2 0] (mmm2) *S»W7yI/XDC^ 
tiffin-* 2tf>S«l SfcLTBSBMMS* 

3o*fflv\ aaii*iS*R3 0S:*iau!tf*. ^asiDSfe 
3 ^^coiim^ @ est^n 3 o cos jg&^-rt 

Sft3 l±fc«8^3 2*#^W\ SfeKKJK 
ttS^lJ©^^^^MJ«S3 3£«&WJT&&. 



5). #M¥8-1 9 1561 

8 

[0 02 1 ] (10*01 3) *0IW7yl/XDC^- 

& , Asia n ^ )vm 1 2 ^sij&visw^^^raM t & 
s*^«4s sa*w i ai/^shpj 2 (ciasc Lfc^aa*** 
t*>&**. tffiE^-f^i 2comwwmw,cox^f- 

2M'Xf-^3^^X, Y<7)MmRmm$:{&»t& 
10 fcft<^gfcl/C. fifS^^^l 2k«riB=i-f^SKl 
2^f^-^Xf-^3^^X s Yft!R«fl:tt» 
Bg2 2t«fc O-^fc^wPFLfcflftfti: Lfc. ftttto 

^ms^mt lxi±, irwiB^-f^i 2 ut-^ 

3-?X s Y^JWttftfi IIBa>f;Wil2^f 
3-^ X. YtfO«fflteSK8Mt:ffi«li2 2 i^SWUJu 

[0 022] #«HH^^ 

H*^t*friB3^;^l 2kx-r--^3--^x. Yct) 
-W^^FlI^htHit^, tfffB=i-f;HPl 2 

*I6L. -X-r-^H-^X. Y^I^a^'fl:. fflB^ 

/i/gp 1 2 i: xf- ^ 3 - ^ x s Y^mmizmmimm 

;«i:Xf-^3-?X, Ye?)— ffrW^-^HisDafflSR 

IBIBBWBlkt'r. mi5g5B»«ilK3 0&fflv^*^ 
40 t Isi^S&ft**!. tit h . 

[00 2 3] (^WlCTS ) ^^Boy^y^XDC^- 

[0024] iStfc^ts 7'7yl/XDC^4 0 

«ewb^2 txf-^ i o^m^h^xm^ti. m 

rtJSIHfcli5*SilS ^' v ^ 3 4 fc A* y ? 3 4 1^1 
fflfflfc:ftS»Sii-&n«[*<0*AfflPB5 hHIE^H-^ 3 

^jafflteas^fSiiiFGv^*^ h7h. [nte?3-^ 

50 3 ^ A § tit: is *r 7 V 6 hz X 0 IfJS 3 tl*C V ^ 



9 

[0 0 2 5] Xr-^10Ji. ±M^m 

y. ■ • -^ffM^tU Xf-^3^X, Y 

Ts PMSTfftJtoBHfrXx. Yy„ - - ■ **5Steffi«3 

[00 27] n-Oi/gpi 2li, Mffl:7 7yyMt^ 
»ffi*0;f«^yi4i:. £*i^EIS*t£«*l 5fc*» 

fe&s* ±ibxu-^i7{±. m«^fM§ 

fcKAKllb. 1 6bttKASttT^So # 
t'yi 4<nmJT<07 yy^izti^y l 4 a#§ga£;fu 

^tl^^b°yS:f^t-^^l lc, 16 c#jR#<OX<r 

Yt^fi^iatt^fLTfco. 

fc. ^f--^3-^x/Y<^PJja*[^fcfctt&ffl*fW* 

[0 0 28] 0Bfil 9fcL ^-?Sffi2 0 
S»2 3 fc s ^~;?fflj*2 o *WS8B£< teSKSitfc* 

Kl 9±(?0FGV^vh7t3^ftit-^{4a«i:. EHIS 
$fJ»fflc7)FGv\^-y2 6^'?FM$^TV^, ^OiL 
Snf^3-?X, a>f /pgpi 2, 7, 

0f±^-^S«2 0^j|fl^ft(tfeiiSo 2 1 ii:[HSK^ 1 2 

[0 0 2 9] ZcDXdfc^ ^-?mi2 0tFGA7- 
y 2 6 ^j££*ifc|IlB&Sffit 1 9 t (OWUzSSm 2 5* 

H'^mffi«^^^^^-^*«2 o tcorataa* 

gBSI^f&tf ^tit^t^*), EBB? 2^U:FG7 

[oo3o] (mmme) ^mcoy^y^^Dc^- 

tT*»5, y7^V^DC^-^4 0{illBB?2i:^T 

^io am^h-txm^ti, wm=F2it^ a 

#tf>EHFP9-? 3 t BBS? 3-? 3 rtJaffifcfl6*S*i 

PI«4ft^*AaP5 5 t BM6? 3 WSHfcfl»Sft 
S F G7^7 N 7 t . Htef 3—^ 3 O^ttJEEAS 



6) #i¥8-19 156 1 

1 0 

[003 1 ] Xf-^ 1 OJi. ±fflJ^lglXT--^3- 

[0 032] ^Uf^Xf^H^X. YttWSSffiAR 

m^ffi^*tii^fc^ft^*ifcfcJ: , 5S*Xx. Y 

y. - ■ -mm^fl. Sfefc. Xf^3^X, Y 

io x4;\sUi2timm$ti&xv~yi7£ifrmL 
[0033] ajivni 2j±. Hffit7^>^^^rrs 

*-u M^SStciiSSS^JSSiifciKASUl 7 a^fS^tfe 
jfrC&D. #Xf^3-^X, Yco^*^ffM$ti 
fciKAftl lb, 1 6btcKA§tLTV^ 0 S&fc. 
b'>l 4c^)M^7 7y^Cii:t 0 y 1 4 a^gglftSfu 
20 i^fecotf V&fiR^&^l lc, 1 6cifim5<n*T 
-^3-^X, Y^^tl^tlf^tttlTfcD. ^ft^^ 
Xf^3^X, Yfcn-f/l^l 2fc*a^#ftSIS 

ItZ^ Xf^^3^X, Ycopjja^riwi^feftsffiMW* 

[0 0 34] EiKXSU 9H\ ^-^S*2 0**ffifiO 
SS52 3 fc . *-$>36R2 0 WS8B£< teKSSfifcX 
^-^-2 4tCi^T. ^-^SR2 0fc<59ia££$Ul 
2 5*»tt£J:ofcLTIBflraffiS*i&, ifc. BIB* 
Ml 9±cOFGv^*^h7t*f^€.ffiBW4. HIK 
30 fflfflm<VFGrt?~y2 6imfii$tlX^&o 

mfm2x^r-^3-^Y\ ( zx v )m^fihx'f-^i 
[o 03 5] stK. ia7^^*ct MieMrxx 

OS«tM a fc tJIESS m Y y ^ffiSKb h S^dfc & 
L. #StXx, Yy, ■ ■ ■ OPflS^ JW<>3S 

^®*h^y^c. d. d. ■ • ■ (?Dfl6»tf,*y^c t 

40 c0ffi*ffl^®1*Xx, Yy^^^ffia^A^BIfe^ 

^ffi*Yy<^flg*i|Bbi:Ot>*#<^Ls tJIS 
-*(^ffi« X x ff taffies* Y y ^ffi* h° >y 
cSr. |ylBffi^ffil£Yy^^fjia^^S1»Xx^ 

[0036] 08X^09 KfeV^T. S6K«*^C0^ 
50 ^S^-^fcfc^Tti. SStt^tg^^t)^^ 



(7) 

1 1 

3*?yyy)V9<r>lEW—7<?$m (xt'^-f) X"3-4 
x_<?M^ ajjuco-i y?9 9 yx<n$&X^M<7)± , h±. 

±m.tfmtL>K%>Zb\,ZtcZ>, Ltztfr>X. ^<?MW 
7^lsXr>C*:~3>ZlSMT®mZ-£Z>tzMzl±. 

Z>'Zb&!&gk%:&„ U>>U mfrftZ-olf&bMWM: 10 

%3m*mte$im8£tZ b^d raHjiS*** * . * - 

x\ J£WftX'\±m9\,Z7F~fkdi l z, ox'm-fWm^coi* 

-W l 9^t^aT'^IE<Oh;l'^3() 5 -ri»f±*Wl (0##H£ 

i*i:Mtl. %co hfr? **r 4ffc*W2 ( 0*£M 
t^£ftfcft«03fc± Wl^ffiJ*) J: 3 

&tf®m^]k®Mfrt>i l mmiz&mMx°% h^-w 

[0037] 

T <7)X. BITfclBttS § J: -5 . 

coo38] n^^mt^T) 'omtizmm-t^mmmm 
vmtxhm*&tm&iwti&tr* t-f&smr® 30 

ftS 

[0039] ^LT. fcAWftm^RVF 
Ha±§«S5aflHKSrT«r6Bi: Lfc. 

[ o o 4 o ] -e ut . mn-ft ^ftitt tifn^g^sj-r 
[inacow^seBj] 

[Hi ] ^mcoyy^uxDc^-^co—mmm^ 40 

■fHfSrfflB. 



«rB8¥8-l 9 1561 

1 2 

[02] *^c07'7^P-^.DC^-^(7)— 

[04 ] ^^er^at^swo^^a^— 

[05] ^l^y^^DCt-^O- 

[06] *%Wcr>7yi/UXDC*:-3><D— mMM^ 

[07] *^BJc07'5^^XDC ; e— ^£0Xf— ^3- 

[08] f-/i^#-7*£*fll!, 
[09] by^*-7'S:^-t0. 

Is 40 ^i'l/XDCt-^ 



2 






3 




9 


4 






5 






6 






7 




1 0 






1 2 






1 4 






1 5 


mm 




1 7 






1 8 






1 9 






20 






2 1 




22 




m 


2 3 




mm 


24 






2 5 






26 




y 


3 0 




m 


3 1 






32 






33 







(8) 



#M¥8-1 9 15 6 1 



[HI] IH2] 




4 



(9) 



mS¥8-19 156 1 




[09] 



CLI PPEDIMAGE= JP408191561A 
PAT-NO: JP408191561A 

DOCUMENT- IDENTIFIER: JP 08191561 A 

TITLE: BRUSHLESS DC MOTOR AND ITS ROTARY DRIVE METHOD 

PUBN-DATE: July 23, 1996 

INVENTOR- INFORMATION : 
NAME 

MATSUZAWA, KINYA 

AS S I GNEE - I NFORMAT I ON : 
NAME 

SEIKO EPSON CORP 

APPL-NO: JP0 7 00 0 994 
APPL-DATE: January 9, 1995 

INT-CL__(IPC) : H02K029/14; H02K001/12 ; H02K003/34 ; 
H02K005/24 ; H02K029/00 

ABSTRACT : 

PURPOSE: To reduce the vibration and noise of a coil and a 
stator yoke by 

providing a means for preventing vibration and noise caused 
by the switching of 
coil current. 

CONSTITUTION: A brushless DC motor is constituted by 
combining a rotor 2 and a 

stator 10 and the rotor 2 consists of a rotor yoke 3, a 
back yoke 4 , and a 

permanent magnet 5. The stator 10 consists of an upper 
first stator yoke X, a 

coil part, a bearing 18 for supporting a lower second 
stator yoke Y and a shaft 

6 so that they rotate freely. A coil part 12 consists of 
resin bobbin 14 with 

flanges at both terminals and a coil winding 15 wound 
around it. The coil part 

12 is subjected to vacuum press-fit treatment for press-fit 
impregnat ing 

thermosetting resin in vacuum and further is subjected to 
heat treatment for 

curing resin, and then is incorporated into the stator 10. 
As a result , the 



COUNTRY 
N/A 



